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PROBLEM TO BE SOLVED: To Obtain an optical reproducing'Feoorcling ir^ethOicJ ancl.an 
opHcal device which has a high S/N ratio at the time of reproducing or recording . 
operations or wl'^. is capable of easily forming a recording mark. 

. SOLUnON: Tt^ optical device Is ptmnded wffii, an opUisal disk 2 Including a recording 
layer 5 and a mask layer d fiQnrned on ihe ofptlcat dr6)c2 ttie iightttaismtssiWt^ of which Is 
lowered by the irradiafipn of light TTie rnask layer 3 ts tirediated Withiha la^er beam 1 1 , 
and a pniximit/ fiaU 8 is generated around the area of the ma^ layer 3 where the 
transmisshrt^is^^ locally Jia«yareti by the.laSer beam ll.tlieGptieal jrepnxiu^^^ . 
method is constituted so that the optica! information oh Vna lacorcnng lay^:5 is repioduced 
or recorded by the iitrtEr-aCllDn between tliis pitwimHy fleM 8 arid the recpnilhg lay* 5. 
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ti. m^\'^imzx-^xuAWfm^m-ti'7:!^if 

. umtmmm^zx *) . ±Mm<7)mtt^ 

[11^313 ] miESWi, mm^Mzx-^xmrntm 
m^mmtLx^Lxi^^ztmmttitmmi 

m^m) mtmfMzn^i^i-mmizmti-^x^mi 

mi-mtcmi^j:''-^is<onhi}—m^zmm<m^M 

umtmmmizxmn.Lt^m. m^^i^'m 
^tLxm^-f&zbrmLki-m^m^j:\'^L4ff) 

35<u— f t.'-ASr±ie^i|£ftiS]d^->THBfl=N-5 X 0 m 

nLxj&mhXo\.zmthi\.x\^hz.k'k%mk^^ 

[00 0 1] 

k\;zxhmm^mmnt.t:.=^^m.'o . hh^^\t 
{zmfh^^<r>xhh. 

[0002] 

m%<riWm Wk. rxv^hn-^Xj 1998 

^Pioo-102 ( ^-mm^ ) .hh\ ^^rnxw^^ 

plied Physics Letters, Vol. 73. No. 15, published 
on 120ctober 1998, pp2078-2080 ttt, iSigliSrfflVi 

[0003] 3£tg^&fflv^JtS4W=oV^-C, 05^ 

!t^-i?-'h'-A 1 0 1 mLT^:^9 1 0 2 Mt^il 



ry^tyfS^^'b'Sri.vx^'ii 13, »m 
1114, Qm(nmt.\mmi:s^hti:himm 

1 1 5^?»i^^ml$^^TV^S, 

[ 0 0 04 ] -7X^-/1 1 1 3ti. {Slt^^ifc^— ff- 

-^-v 1 0 3 tlBMJi 1 1 5 k<m\z&.^X . 

1 0 5*>'a}tfr^. jg^g^jisi 0 5&^T^s 

[0 00 5] Z.ffiXoti:mmzi.f\M. ^y.<Pm \ 13 
C^xdf-y •? ^,W^^'5^T^'^— 1 0 3*«fS±L. 

ci^i^aiLTiaMtii 1 stiE^^iif^iEisv-i' 1 0 

4 5&>^>fiOlf fg^^P^LiiJ^^ t A^T # . 1 0 0 n inOT<0 
^/l^'SriEliv-^' 1 0 4 touT i>B^feT^ h , 
10006] 

[^HJA*^??iLj;di:1-|.|i®] fc^l^*^'. ^S^cOH^ 
fJ*tirT'a, r^N°—^-v 1 0 3W\<^'^:^9m 1 1 3l~i3 
v^Ttijed^iiir^ii. M^rr^N-f-^- 1 0 3(r>Mzx 
Tt^att. ±ie3t*»^fL^:i5llv-^' 1 0 4A-^> 
tflS^Bg^^a^-tfci^, lEIlT-^ 1 0 4A^<i>i03tM*vh 

5<^^, x.tz-h'^'yx. mwk(r>-mmkx:\t. s/ 
[ 0 0 0 7 ] tf^, ±iei^*-e«, lasi^^, , nmz^ 

mti:rn-'t\' 1 0 3^:l>LT^td^:46. 3fci^-"=5r< 

IB^Ii-?-^' 1 0 4^Jgfi!4l-5/iiftlElliWc03fci:&:;^^< 
■t^ t 1 0 4 < 0 «^J£ie^*<T^ 

[ 0 0 0 8 ] 3t=^Bj£0iwa. m.<n^mAm: la 

^Sv-^- 1 0 4*^^>f03Ka£ti;'^$-li:^tft{c. IBIIfe-? 

1 04tc51-rS5tfi*>JgJii$i^T. Sifen^^E^^ 
{=i5tt-S.S/Nj:b«)<SV\ $>l,v^ti:l3^*v-^' 1 04*0 

[0009] 

[|!l5II*fll«fe^l.5tJ6cO#S] 3is^B3^5te^H4iei|:^ 

^-^tsm-Hz^m^fi. ^hh^^^.tmzx-yxitm. 

~uzx-^xmm-^mm^z\^y^^f^^y^^m<r^w< 
mimz%'^ uzi&w^ k im t <Dmis:m izx-^x. 
mmm±tfzmmmozkimmk ix\^ 

[0010] ±t?.i^mi,zxtii,£. yth'~A(7)mmzx 

0 . mm&mmmmz{s.TLtz-7:^'?is<7)mmim 

1, zmm^<0^i:Um±tzm.-^^?> ^ 1 1 * 0 . ±iEi£ 

mmk mikmx'ms.mi:^t^-±& tA^r 
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[0 0 m mirnxu. ±im^^. 
-^xi^mmmimz^tfii^mii. umtcr>m:s. 

[0013] J:iaS-&fcJ;^ita". 3Kb'-i.£^,^Jt(;: j; D 

^tiimmmaLfM-^mmizauxryx^^ym 

im-mx-^i. mm.imfMzm^Msztim'm.i^<^ 

nhk^izi±^ ^^m^co]&imizx-ox. ioi^i^s 

[0014] ±B^'mmmiimTti. mssmmi, 
mmi±izx^xtmtm$m?:Mmt lx^lx^-^ 

±Lfzi&m t mm t i^-m^m izx^x. mmm 

10 0 1 5} ±tim^M±imi^mizii\^xii. mmm 

•7x^m^mm-(:,umuz^fm]yyxizmfh ^ t 
-^xc^m^mnikmMzx^hiDx. mam 

[0016] ±ti^^MmiTmvii, mm^iz^ 
mti>^mmh^^mmm\^yxizx^x. mi 
'7xi^mzmuz^nm^bmtms.mizx 
SLU;t3e*, ^m-^tsw^^tLxm^txi.x^K 
[0017] ±ifi:^sst j:fL{f , mmi^m^m 

omLf«. xmmx<mmhzb^fix'^^. 
ztiizx^. ±Mi:mx'^i. mmmmizxtm^hfz 

±mm^u^:^i}^h. xmmi<zM±T^ 
X. i&m^^m^-^fz. mii,m?i'tvcomm^^itT 

[0018] :^mm%^mii.. m^mm^^x- 

ibffm^m^v-i'^^-A^iMm^izmtf^'^xmMt 



immt:}ismmzf^ Lxmrn-hx d tatt^>ixT 
^ztmmtLx\^^. 

[0019] ±immzxtni. 3feb■■-A£-7x^'l{' 
WMtht. ±m'7xifmiz^i7)m&mmmmizisr 
uzm.imT^ , ff>mmiz)&mffms:±m 

mizmLi:im±izm.'^it:hZbi3^X'^i>, Zil 

n^m^^t^^tzbifivt. ^C7)mmiz2^r> 
X. mmiizi^tfzmim^tmmffimzx^m^ 

^IZbti^X'^i,, 

[0020] z(Db ^ . iMm^Tii. mmi^i. 
^x^!sizmm<r)mmmti^iS:Tifzmmm\-<7i. x 
rnK'^'^mmb^h^co^mim^-^mm^i^miiiX'^ii 

x-^i,. 

[002 1] 

^MMSMiimtiXT/^^mc^mmmu i ic-?\^x 
mitiXxfm2izMri\,^xmmtfnt. i:AT<m^t$) 
I, 

[0022] :mm<^jm i co^^mvit. tt^sria 
iiL. m.-ritiiber)^TU xif m& mm i 
2±fc, -rx-^Ms. mm4. mm mm) ssr. 
zcoimzxmmLxm^^i^tix\,^h. m.i 2comm± 

j§5m?^^i^M'tiB.+nmT$>^. ±ti^^mx 

tS, m'^VyX 1 {Ij; 0*3KLjt l^-- f h-A 1 1 
[ 0 0 2 3 ] ««1 2^. *-7Xgfcli7jfJ;i?-.t^*- 

^^£\i<r>%wmimmt-t^^£'>x\^h. mmAhtsT. 

N^A 1 N^ri:'(?)|?im#:*^^>5:^-C^^l.. mm^^t. 
i^-- ft'-Ai loW^J:^. ^'n^x^^^fidffioJtJi 

G d T e C om^:t*<^3taMiafi«^4*^t>^r-5 T (,^1, . 

T. }\^mmzm^<mmm-yiUzx'oi]~m 
[ 0 0 2 4 ] irfc, ±ia3fe^MMtcfcv^T, tmm'b 

a. V-ifh'-Al KJOBSJfeJ;^. ;<r^Xrii-fljtf&-:> 
tdmXW\zX Offl^-rS , G d S b T e ^^rftOffl 

>miznm uzmmzi^< nmm ^t^h 

i:m±thZbm'^i>, 

[0025] vx^'iBti, mifi±^th bmmm 



!(4) 000-348348 (P2000-G@48 



^^^^ip-f. Mlif^^-^l^m (d-PFMA:deuterate 
d fluoronethacrylate polymer) i}^^l,f ti,tlh . 

[0026] 'mz, jifeTfe^^ssrfflv^jt, mm^m 

ift'-Ai itimisi^ti^t. ■7X:J'S3±nte{t5, 
0&Mi.fc^?Si:=Sr&ctn-tg|5^}^. ^(^m^&mii^i&Tt 

[0 0 2 7] ii^, ^'fu x9 2i3mmm^fihffi 
^l^>^^^^^JS7tj;|.^±#^J^^s^7y^':^t6] (^t 

[0 0 28] ::<50i:|;. U— ift-i^l 1 i?-On'V 
m 7 ffi^SfOiz^ S ^ 1 0 0 n mUiTtifeSg-r ^ Ztifi 

i?-*b-i* 1 1 <7)-mx *) i,-\-^izm<^x?><ox\ mi7 

[0029] ^mm4(DmP^li. m+n m^TX-h 0 , 

is^gii 8 mmimx 'oi^M<mm^fix\'^i<^x\ ^ 
xf'Msb mm 5 b tow ^ s oj^^iffiit l , ^ 

t^jroTV^I,. zmzX>0. iirSi&8<?xrffl^git+nm 
[00 30] gg;^l±SL^ai. ■ex^'SStcfctt 

I., mm^^tsmmt. '?x-?m3f,zmhmti\:x 
mwmm^xn'^vyxuzxmttix. m^-^L 

1 0 0 3 1 ] t ^ %mX'l,i. L— f b'-Afflt 
X\ ±i5r>^•-^^£JitT^t^iL/^m^ULffl<?)3e^O 
[0032] LA>L^r*^£>, *%BJTJi. mmiX'hh 

mmmimmimixmL^m&i-ht: 
i/>. tE.m-i?ei}>^ffms:ii^^<T^x. esi-?- 
^' 6 t:Mmmmt^j:mA^iz^mLx h , s/Nj:t<^) 



[0033] j^Tt. *^BB;o^^«ajizov^TiiB3-t 

!> . ^ ^, ^ 1 3 mm . i^m±.i}^ s t g 

) Mmizmmi hzt t^x-^ h , ismmt lx 
a, miii£. ^m-mmmm^^timx'ht^ 

(TTF-TCNQ:f h7l^r7;PA'Vy-T 

h7i^ry^yi''^^'y)^*«ift^^^ (Ndseg ) 

[ 0 0 3 4 J Z<Dm'k. I— h-A 1 1 <7)Xj1if'y h&i 
iimi^«IIL^t®^S7:^)^^■t2., Z<0 

#ffl¥4 - 6 2 0 9 0-^&?g^#MTS V^) . 
[0035] Ltlt^-y X . mith Tb'- A 1 1 tfO 

i.-fn'7-^mmzmmti>^t^z2:^. mmiiTim 

[0 036] •?;^iJ'Ji3*«. v— rtf-Ai i 
wnsjtfc J; l.;SJe±#t: J; , e ^m'^eommt . ± 

yizii-oxm^^tifzmm: . m^\^Lm<r>%iLL 
T. ii^-mm-mk<m<'fh^tifX'%h<nx\ S4 

[ 0 0 3 7 ] ^rfe, ^#rf§^4 - 6 2 0 9 o-^^&^gt^iaa 

mmi i ifiMK^-s ^ t i^X'% I. . Lfzifi'>x. ^ti 
^'timm^mmt,zM.wtth ^ t t^xt . Mmm^^ 
(^^i.mmz-^£h. 

[00 38] ii2t. ^9 < x^f 2\.znmm.-^mm- 
mmm3 2izx-:^^ti. m^\::'y97^yy3im¥ 
m.m^m-yt^' ^7^92 \,zmm l , s^tjt^ jt^b- 

'y97-n'3\ ncr>V tVT'i'f99 ^3TmS5:^t#^^^ 
^L. Hisses 4 (c-CffffS^m-^-l.. 7KfiiO»{i 
V--^'Wm^^3 2\,zxVshK. %=fiX9 2(^-7X9 

m 3 tifei^Tjffg^s m^-^'Mzwrnh, 

[0 0 39] =5rt>. Ill (a) tiJV^T. 15^15 
X9m3)L^JMtX. fb-Al l^lBUJiS 
&MLTv;2>^'M3tMt'S.;i:CJ:'). Ilijii^^JS 

\z\,m&hmAz:mmm&.'L. mmirt^izm^ 



(5) 000-348348 CP2000-G m 



[0040] ( mmco^Bm 2 ) ^wM(^mmmm 2 iz 

■^v IT . S 3 ta-d^V imttil,£. iilT(7)ji D T'ife 
oMTti. [llfeJ;Vll2t~^L^*gE^^S-ti:|5]"(7) 

[0041] *Kl5Si^m2Tli. U-rt'-^ 1 1 

^m.^]y>yi2 1 CJilT. S I L (Solid Immersion Le 
ns) 2 1 fcSrf ^ ) <7)lsHt:ti. vx^'lBji^j^^ft 
TV%S. ±|B!ft®ttt. 1/— f t-Al 1A>^>S I L2 
lfc^A?n/c!pfe(^J±!ltHrS>S. -?-<?)~7X^'®3«0« 
f4fc LTti. BtiM£?)M6(7)?g^l t|Bl«(i. l^-f^'h- 
Al l<?)fEMtrJ;'>T. &l>VHi3fc 

[0042] S I L 2 1 ti, :i'-^< t , IB«5lfiH=fl* 
-fX^2i7)±CT^^yr22^llTT S±-r ^ J; 3 1 

5eTV;2>^'2CTLTSIL2lS:^¥li.^^sfv 
[0 04 3] 3l£T^x^'2t{i. mmi 2±{=is^Ji5 

imi^^iVZ\'^i . 4>-yT22tCj;SSlL2 1t=3f 

^ -yr 2 2 b<ommirS^m8<D%\immx 'omw ^ 

- iiffiSfg^i 8 ti^f ^ -/ T 2 2 i&Jlr) TIESI* 5 
.riiti^T, *ffec7)mifc|si«K:, le^li 

[0044] =5:fe, =Jr> 77-2 2 fcTt^S^JtlSj 

^^hmm (mmi') i . mm5 1 s i l 2 1 1 

«Sr^^ r 2 2 J; S3te¥W^rJf ^ t R-CM^-T 
S), SIL21 t3eT^X^'2i:$:2VHCigM§ii:T 

[ 0 0 4 5 1 ^:±J, ±iB-7;^^'S30}g^iag«, S I 
L2 ItliiS^Sfir, ¥^<?)S«Kt-7;J:^S3t-tStt 

S I L2 1 ^m^iHi. U-f t'-Al 1<7)X 

[0046] tfz. *ili(SC0Jg^2T'ii. -eX^-Ji 3 1 
m<^MU 1 1 P=S:-g> . Ltzip->X. afc?-' -f x 2<?)ft^5 

[0047]jiiesiL2i iz-owzMXYmmiztm 

•fh, SIL2 1WCrL'>'X-C$)0, SIL21<?)^tt 



X . mn<D {hvyxxh^m^i- yxiz j; 0 ibiis® 5 Ji 
izm^^ti^ ^4^^<Wiy^tx.imM5±iz 

s I L2 1 1 LXii. ^m^cnmi'Z. m^m^(Di,cr,i:> 

■ktfihii'. gjejioffiiLi, ^mmmt&2X{i^m^ 
<^i,<D^z-o^-iX<o:^W}\-ti , 

[0048] ±=SS I L 2 Hi. ^(^f^'iMiK U—lf 
3 tlBS^^lTV^S, S I L2 1 a. 'JtcOXStmifi^m. 

mTt>i~-ji. ^<nmmmim ( s i l 2 1 
mizntm^-t^ )<Di,<nx'hh. :^'mm<^mm^ 2 -e 

S I L2 KO^Kf^^Nl i>l)tth. 
[0049] ;oj:ei:SIL2ira. AltLfc¥^T 
tK^P 1 cOit (^;R= A ) ti, S I L 2 1 rtTHnitN 
P^Xmm^\/m <r>^b-^£^. ^LX. SIL21 

(^^mmi^-'hm^L. imm5^zxmh, 

[0 0 50] :iz.{zi5\^x. s I L2 l£?)ffiSt?K{i. IB 
i^tc|flPic2r±#<tSi:. SlL2l£0Tffli5 (ia 
S I L2 icOTfflHtfcv^TSWA^i^tT 

[0051] ^z.x\ ^wnz-^t. s I L 2 1 (nmm 
iimm^i.zTm^'^h. ^\-vr2 2<^m^ (jiu/t 

\^~f±<r>m.^xm= . ct i9ff^ L< ti:A/4OTiOBE 
Si, f?i;itflS+n]iJ.:iT) i^T, S I L2 l^ia^lJiSt 
nLXW&LX\^h, 

[0052] z(7:>x a teiiMi-§ ; t , s i l2 
icoTO®T'co^ra.ia<iSA^^>. m^^^<o^hLx<n 

xyN':T-y4z>b (evanescent) jfitgLTV^-SIBIS 
l5(lfE^:>&J:otc^^. f-^ri^*), ±iBS I L2 1(0 
^fflM*'f>liiSif-tS5t^ti. ajg^ (near field) 
fcJ;i5iBfil5i:SS^L. S I L 2 1 F*^lT^0il^T;^t6lt 
Wall-:6"[S]lz)ltf-rS. Cco^ib. S I L 2 l*^f>iB 

[oo53]c:cot#, leiiJi 5 s 

IL2 lF^T-f5ffiS-r5*tIBl«c7)tt®£Oti7)fc^:l., i 

I.. 

[0054] c:c^/;a6. Kill 5 t^ML, ftTfeV^Xi 
j: 0 1^-- Th'-A 1 l^^^t-r-S, ;M^(OJ^^fcifcA; 
T. iBll^ii5±tm7fe$ilSl'— Ifh-Al l(?)h'-A 
x,-KvhSSr, 1/Nl tC/h§<|g5tT^l.c^T, IBIS 

m5i>znL. m'mizimQ%i,m.<nm&t:. jjbs 
[0055] {m<ii<r>mm.3 > *j%a^c^i^<oje.® a c 
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tMI-eOOT#^^[a4(CfeV^TiifiaLT. ^^i^co 

[0056] 3 Tli. S I L 2 1 1 J; -9T 

fiSISiK2 3S:jaot'7>l^'l3fc:AIH-S. I^2<?)ffi^ 
112 3 ti. SIL2 1**-7;^i?Ji3tffiS?LT. 

[0057] *?|HllT'ti, •?^^m3i}^mi>tWj:m' 
$(?)ffiv^^iS7Sr^^-t5, ?x^JS3(-ffiffl§ii^^^ 

[0058] mim'^m.itf)i'Mm&x'\mTmif^ 
<. ffisift^T'ifci.*^. v-f-'t'-Ai 1 imix 1 0 
0-2 0 o^liLL(cir^t^3i**'T*>'§-:^. mm 

^mMiz}i\^xmmizmLtimmx'$>?>, 

[00 59] SiII$t^iag«8^07ttiell^?-^' 
mUizmi-t^. Ltzi}^^X. srL2 1(iJ:oT. i 

(r>m.%m^^x<m>hzbi.zx'o . im-?—:^6^-> 
[0060] m^^nmummm i mm<r>mii^yx i 

«^T-«. HS!£L5E^*7t-t&ji:*A^S I L2 1 J: 
$<^:§7ti6. S I L2 l^fflv^3t;^i:it'^5tm 

SIL2 1S:fflU§i:, ±iBS I L2 l^jbtiils^&S^BS 

tiZti/^X'th. 

[006 1] ieigJ^8c03t«?-gJKti. *lffi^j(c/jN^v^^c 

V -^^^^h^x'h . jfiti^s s(r>%\,zxm>(^^} com 
miz-A^<mmx'^h. 

[00 6 2] ^ris. ^^i^Txi^msizm^tim^t 

tzm^xi>mimrchh, 

[ 0 0 6 3 ] ^3t, ^mcommmmj;m^xx/^ 



(JfP^H Onm-SOnm) , mmS^zGeS 
bTe (JS^^^l Onm-SOnm) . -^X^mShtm 
®5t£?)rBlc7)^ii®4tCZnS-S i 02 (ig;*5nm 
-6 0nm) SrfflV^^t. ±%ti:C/m\L (Carrierto 
Noise Ratio) }i^^^#^>^^S^ t A^^J-j/t. 
[0 064] #t:, Ul-^X^msm^i-iflOnm-^ 
3 0nm. ±mmm3<7)m^ifil0nm^3 0nm^ 
hWrnmAffiM-^lfiA 0 n m- 6 0 n mtfO*t^{C. J; 

ti. 63 5nm. itl)^VXi?)rj3ngS:t40. 6.5Et^ 
2 1 1^-- tfb'-A 1 1 iOb'-AA.-K'y htcomm, 
6m/s(C|g^Uc. 

[0065] ^o±. if^m<n%^Mmm-)i'miiif 
m^w.i^z\^i>%'T ^ x9 2[zii\^xi±. ummA(r>m 

a, d = aXA/n (a = 0. 018-0. 22) 
[0066] 

m=-^^fz-7xi^m<^mmmzm. LJtse^t stifsf 
t tofflsMtc J; o X . iwmLm^tfz^mm^i'ij 
o^mx'h^, 

[0067] ^fm>t^ HZ-n'M±. 3th'-A«^t 

J; 0 , ^.'^'mimmmmi^zmr Li-z-7xcfmff)W!^\i 

i&\z]mi^co^^m\l.i<z%^^^thzh><zl^ . ±iB 

x'^. ^om-KY^mzxnx, mmi^zmttzm^ifih 
[0068] ;z<Dt ^ , m-nmx^i. mm\^i. 
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